A Gram-stain-negative, rod-shaped Proteobacteria isolate, MBT G8648 T , was obtained from an acid curd cheese called Quargel. The isolate was moderately salt tolerant and motile, with numerous peritrichous flagella. The 16S rRNA gene sequence analysis indicated that the strain belongs to the genus Halomonas, with 98.42 % 16S rRNA gene sequence similarity with Halomonas titanicae BH1 T as nearest related neighbour. Further comparative sequence analysis of secA and gyrB genes, as well as physiological and biochemical tests, revealed that this bacterium formed a taxon well-separated from its nearest neighbours and other established Halomonas species. Thus, the strain represents a new species, for which the name Halomonas nigrificans sp. nov. is proposed, with strain MBT G8648 T (=LMG 29097 T =DSM 105749 T ) as type strain.
Bacteria of the genus Halomonas are Proteobacteria which are moderately halotolerant [1] and are found in environments with up to 32 % (w/v) salt [1] . The genus Halomonas is one of ten genera occurring in the family Halomonadaceae, which belongs to the Gammaproteobacteria [2, 3] . Most of the species in the genus Halomonas were isolated from saline habitats such as salt lakes, marine environments and saltern areas, as well as saline sand and soils [3] . Halomonas species that have so far been associated with foods include Halomonas alimentaria [4] , H. cibimaris [5] and H. jeotgali [6] , all isolated from jeotgal, a Korean traditional fermented seafood, and H. olivaria, which was isolated from olive processing effluent [7] . The isolate MBT G8648 T in this study was isolated from 'Quargel' cheese where it caused a visible defect, black spots on the otherwise orange-brown smear surface composed of yeasts and bacteria. The surface-ripened Quargel (syn. 'Harzer' cheese) is typically produced from skimmed milk in some parts of Germany, Austria and the Czech Republic. After acidification with Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophilus to <pH 4.0, the curd is pressed to obtain a dry mass of about 32 %. Traditionally, ripening is initiated by the combined action of naturally occurring yeasts (Kluyveromyces marxianus, Candida krusei), coagulase-negative staphylococci (Staphylococcus saprophyticus, Staphylococcus equorum) and various coryneform bacteria (e.g. Brevibacterium linens). The shelf life of these cheeses is about 45 days, during which the white colour of the fresh acid curd turns into yellow-brown (mature cheese), owing to an increased cheese pH (from pH 5.2 to >7.0) and the presence of pigmented bacteria on the surface, such as orange Staphylococcus equorum and B. linens. The isolate MBT G8648
T in this study was obtained during an investigation of the microbial populations associated with various cheeses. It was isolated from the acid curd cheese Quargel and was peculiar in that it showed a black colony colour on tryptone soy agar medium when grown at incubation temperatures below 23 C, while when incubated at 30 C or above, the colonies turned white/translucent (Fig. 1a) . The isolates were purified by repeated streaking using the same medium. Cells grown for 18 h at 37 C in Luria-Bertani (LB) broth were observed by transmission electron microscopy, for which samples were essentially prepared as described by Sørensen et al. [8] , with the modification that 2 % (v/v) glutaraldehyde was used for fixation and 1 % (w/v) uranyl acetate for negative staining. Electron micrographs were taken using a Tecnai 10 transmission electron microscope (FEI), at an accelerating voltage of 80 kV. Digital micrographs were taken with a Megaview G2 charge-coupled device (CCD) camera (Olympus). Cells of strain MBT G8648
T were observed to be rod-shaped, with numerous peritrichous flagella and copious amounts of extracellular polysaccharide material on the surface (Fig. 1b) . The composition of the extracellular polysaccharides was not determined. The whole genome sequence, however, showed the presence of KpsC (capsular polysaccharide export protein), involved in the biosynthesis of capsule polymers with rhamnose-containing glycans, or WcbQ (capsular polysaccharide biosynthesis protein), and WcbR (capsular polysaccharide biosynthesis fatty acid synthase), involved in capsular heptose biosynthesis.
The nearly complete 16S rRNA gene sequence was determined as described below. Genomic DNA was extracted using the peqGOLD Bacterial DNA kit (Peqlab) according to the manufacturer's instructions. A 16S rRNA gene PCR product was purified and commercially sequenced at GATC (Cologne, Germany) as described previously [9] . The 16S rRNA gene nucleotide sequence similarity calculations with related strains were done using EzTaxon (https://www.ezbiocloud.net) [10] . The highest sequence similarity was found with the corresponding gene of Halomonas titanicae BH1 T and H. variabilis DSM 3051 T in a 16S rRNA sequence dendrogram that was reconstructed using the neighbour-joining method with 1000 bootstrap replications (Fig. 2) .
The genome of strain MBT G8648
T was sequenced. The sequencing library was prepared with an Illumina Nextera XT library prep kit (Illumina) and genome sequencing was performed using an Illumina MiSeq with paired-end reads of 250 bp with Â50 coverage. A total of 1865,046 pairedend reads and 101 828 unpaired-end reads were obtained. Both paired-end and unpaired-end sequences were assembled de novo with SPAdes version 3.10.1 [11] and the draft genome sequence was annotated using the SEED and the Rapid Annotation Subsystems Technology (RAST) servers (http://rast.nmpdr.org) [12, 13] . The N 50 , indicated the shortest contig length at 50 % of the entire assembly, was 184 686 and the draft genome size of strain MBT G8648 T was 4 929 456 bp with a G+C content of 52.8 mol%. This is comparable to H. alkaliphila DSM 16354
T and H. boliviensis DSM 15516
T , which have a similarly low DNA G+C contents of 53 and 51 mol%, respectively [14, 15] . In general, species within the genus Halomonas have a remarkably wide range of G+C content, from 51 mol% for H. boliviensis DSM 15516 T to 67.9 mol% for Halomonas aestuarii JCM 31415
T [16] . This is well above the 10-12 % range suggested to be normal for species in a genus, which indicates that it may be necessary to split the genus into different genera in future. In silico DNA-DNA hybridization (DDH) using draft genome data is practically accepted to replace wet-lab DDH [17] . In order to compare our novel strain and the type strains of other closely related species of the genus Halomonas, in silico DDH was performed using the Web-based genome-to-genome calculator at GGDC 2.0 (http://ggdc.dsmz.de/ggdc.php). Alternative marker genes such as rpoD (RNA polymerase sigma factor), gyrB (DNA gyrase B subunit) and secA (protein translocase subunit) have been proposed as tools with a high discriminatory power for species delineation of Halomonas [7, 18] . In this study, the secA (561 bp) and gyrB (1312 bp) genes were sequenced at GATC and were used for multiple alignment and reconstructing phylogenetic trees using pairwise sequencing similarity calculation with Bionumerics (version 7.6) (Figs 3 and 4) . Pairwise sequence similarity calculations of the secA and gyrB gene sequences demonstrated that the taxa represented by the isolate MBT G8648 T could be readily distinguished from their nearest neighbours. Strain MBT G8648 T , Halomonas venusta DSM 4743 T and Halomonas hydrothermalis Slthf2 T were nearest neighbours in the secA and gyrB phylogenetic trees, sharing 76.0 and 78.2 % sequence similarity, respectively, based on pairwise similarity calculations. Lower sequence similarities were found towards other Halomonas species (Figs 3 and 4) . Selected phenotypic characteristics of strain MBT G8648 T were tested [2, 7] and the API ID32 E bacterial miniature identification system (BioM erieux) was used. Strain MBT G8648
T could be distinguished from other members of this genus by its characteristic black colony pigmentation at 16 C, which is very similar to the black colony pigmentation of the related genus and species Carnomonas nigrificans. The strain is oxidase-negative, catalase-positive and motile with peritrichous flagella (Fig. 1b) . The strain grew best in tryptone soy broth at 25 C and at pH 8.8; above this pH, growth was reduced and only weak growth occurred at pH 9.6 (Table 1) . No growth occurred at pH 5.0 or 4.0. The strain also did not grow at 37 C, but growth occurred between 4 and 30 C. Growth could also be detected in tryptone soy broth with NaCl with a wide range of 0.5 to 9 % (w/v) NaCl. Weak growth occurred in tryprone soy broth containing 14 % (w/v) NaCl (Table 1) . The strain was arginine dihydrolase-negative and did not produce indole from tryptophan.
In conclusion, the results of this study demonstrate that strain MBT G8648
T represents a novel Halomonas species that can be clearly distinguished, genotypically as well as phenotypically, from its nearest phylogenetic neighbours. We propose to classify this isolate as Halomonas nigrificans sp. nov., with strain MBT G8648 T (=LMG 29097 T =DSM 105749 T ) as the type strain.
DESCRIPTION OF HALOMONAS NIGRIFICANS SP. NOV.
Halomonas nigrificans sp. nov. (ni.gri¢ fi.cans. L. part. adj. nigrificans making black). Cells are Gram-negative, nonspore-forming rods with multiple peritrichous flagella. Oxidase-negative, catalase-positive. Motile. Colonies grown on agar at 25 C have a size of 1-3 mm in diameter, raised with an entire margin. The colour is opaque white; at 16 C the colony pigmentation is black. The strain grows in brain-heart infusion broth at 25 and 30 C but not at 37 C, and growth occurs in a pH range of 7.0 to 9.6. The strain grows well in the presence of 0.5 to 9 % (w/v) NaCl in the growth medium. Annotation of the genome shows that the strain is Voges-Proskauer-positive and indole-negative, while arginine is hydrolysed. The annotation furthermore shows the strain to have genes associated with the production of the bacteriocin colicin V. The strain was able to utilize fructose, glucose, mannose, sucrose, maltose, D-ribose, trehalose, rhamnose and xylose for growth, but not L-arabitol, galacturonic acid, potassium 5-ketogluconate, D-mannitol, adonitol, palatinose, L-arabinose, D-arabitol, inositol, cellobiose and D-sorbitol. The type strain, MBT G8648
T (=LMG 29097 T =DSM 105749 T ), was isolated from 'Quargel' cheese in Germany and has a DNA G+C content of 52.8 mol%.
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